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netic force, has been the subject of much discussion. Mr Shelford Bidwell
has brought -forward experiments tending to prove that the effect is of
a secondary character, due in the first instance to the mechanical force
operating upon the conductor of an electric current when situated in a
powerful magnetic field. Mr Bidwell's view agrees in the main with
Mr Hall's division of the metals into two groups according to the direc-
tion of the effect.
Without doubt the most important achievement of the older genera-
tion of scientific men has been the establishment and application of the
great laws of Thermo-dynamics, or, as it is often called, the Mechanical
Theory of Heat. The first law, which asserts that heat and mechanical
work can be transformed one into the other at a certain fixed rate, is now
well understood by every student of physics, and the number expressing
the mechanical equivalent of heat resulting from the experiments of Joule,
has been confirmed by the researches of others, and especially of Rowland.
But the second law, which practically is even more important than the
first, is only now beginning to receive the full appreciation due to it.
One reason of this may be found in a not unnatural confusion of ideas.
Words do not always lend themselves readily to the demands that are
made upon them by a growing science, and I think that the almost
unavoidable use of the word equivalent in the statement of the first law
is partly responsible for the little attention that is given to the second.
For the second law so far contradicts the usual statement of the first,
as to assert that equivalents of heat and work are not of equal value.
While work can always be converted into heat, heat can only be converted
into work under certain limitations. For every practical purpose the work
is worth the most, and when we speak of equivalents, we use the word
in the same sort of special sense as that in which chemists speak of
equivalents of gold and iron. The second law teaches us that the real
value of heat, as a source of mechanical power, depends upon the tempera-
ture of the body in which it resides; the hotter the body in relation to
its surroundings, the more available the heat.
In order to see the relations which obtain between the first and the
second law of Thermo-dynamics, it is only necessary for us to glance at
the theory of the steam-engine. Not many years ago calculations were
plentiful, demonstrating the inefficiency of the steam-engine on the basis
of a comparison of the work actually got out of the engine with the
mechanical equivalent of the heat supplied to the boiler. Such calcula-
tions took into account only the first law of Thermo-dynamics, which deals
with the equivalents of heat and work, and have very little bearing upon
the practical question of efficiency, which requires us to have regard also
to the second law. According to that law the fraction of the total energy